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family member European Patent Application No. EP 03 25 5182.2, in which the 
following documents were cited: 

U.S. Patent No. 5,309,733, together with patent family members U.S. 
Patent No. 5,388,422 and U.S. Patent No. 5,237.833; 
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Sir: 



1 



P24067.A1 0 




European Patent Application Publication No. EP 0 509 619, together with 
patent family member U.S. Patent No. 5.142,879; 
U.S. Patent No. 5.009,077; 
U.S. Patent No. 4,562,700; 
U.S. Patent No. 5.996,368; and 

Japanese Laid-Open Patent Publication No. HEI 2-106667. together with 
an English language abstract of the same and patent family member U.S. Patent 
No. 4,987,747. 

The category of relevance, pertinent portions, and claims to which each 
document is relevant, as ascertained by the European Examiner are set forth in 
the Partial European Search Report. 

Applicants also submit herewith a copy of a Chinese Office Action that 
was mailed on May 26, 2005, with respect to patent family member Chinese 
Patent Application No. CN 03164941.6, in which the following documents were 
cited: 

U.S. Patent No. 5,237,833 (mentioned above); 
U.S. Patent No. 5,848,537; and 
U.S. Patent No. 5,050,396. 

The relevance, pertinent portions, and claims to which each document is 
relevant, as ascertained by the Chinese Examiner are set forth in the Chinese 
Office Action. 
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Further to 37 C.F.R. §1.98 (a)(2)(ii). copies of the U.S. patents are not 
enclosed herewith. However, if any copies are needed, the Examiner is 
respectfully requested to contact the undersigned. 

Applicants respectfully request that the Examiner consider the above 
material and cite the same. Copies of the above-noted foreign documents are' 
attached hereto and all of the documents are listed on the attached PTO-1449 
Form. Copies of the Partial European Search Report and the Chinese Office 
Action (and an English language translation) are also attached hereto. The 
Examiner is requested to initial the appropriate spaces on the attached Form and 
to return a copy of the completed Form to Applicants with the next official 
communication in the present application. 

Applicants note that a Request for Continued Examination is being 
submitted herewith and thus no fee is required to ensure consideration of this 
Information Disclosure Statement. 

Should the Examiner have any questions, the Examiner is invited to 

contact the undersigned at the below-listed telephone number. 

Respectfully Submitted, 
Jong Han^E^RK et al. 

William Pieprz 
Reg. No. 33.630 
Bruce H. BernsJ^w^ 
Reg. No. l^mi J 

June 1.2005 

GREENBLUM & BERNSTEIN. P.LC. 
1950 Roland Clarke Place 
Reston.VA 20191 
(703)716-1191 
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Chinese Pa^yApplication No. 03164941.6 



TEXT OF THE FIRST OFFICE ACTION 

As stated in the description, the present application relates to a multi-air conditioner. 
After the examination, the opinions are provided as follows: 

The Claim 1 does not possess inventiveness, and so does not comply with the 
provision of Article 22, paragraph 3 of the Patent Law of China. The reference 1 
(US5237833A) discloses an air conditioning system, with the following technical 
featiires: "the system comprises a single heat source unit comprising a compressor, a 
four-way valve, a heat source unit side heat exchanger and an accumulator, it also 
comprises a plurality of indoor units, a vapor-liquid separator, an electrical expansion 
valve, a distributor and a connection pipe part, for example, the comiection pipe for 
connecting the four- way valve with the distributor, the connection pipe for connecting 
the upper portion of the vapor-liquid separator with the distributor, and the connection 
pipe for connecting the lower portion of the vapor-Uquid separator with the 
distributor" (see line 34 column 15 to line 29 column 48 of the description, and 
Figures 1-4 and 6 in the reference). Compared with the technical contents disclosed 
in the reference, the technical solution of the claim differs only in that "the gas-liquid 
separator of the Claim 1 is provided in the outdoor unit, while the vapor-liquid 
separator of the reference 1 is provided in the distributor". However, such difference 
is the common knowledge, just as shown in Figure 1 of US5848537A in which the 
gas-liquid separator is provided in the outdoor unit. It is obvious for those skilled in 
the art to obtain the technical solution of the claim on the basis of the reference 
combined with the above conunon knowledge. Therefore, the claim does not have 
prominent substantive features- or represent notable progress, and thus does not 
possess inventiveness. In addition, the Claim 1 does not possess inventiveness with 
respect to the US 5 05 03 96 A. 

The additional technical features further defined by the dependent Claims 2, 6-10 and 
12-17 have also been disclosed in the reference 1 . Therefore, the technical solutions 
of said claims do not possess inventiveness as prescribed in Article 22, paragraph 3 of 
the Patent Law of China either. 

The additional technical features further defined by the dependent Claims 3-5 and 18 
belong to the common knowledge. • It is easy for those skilled in the art to obtain the 
technical solutions of the Claims 3-5 and 18 on the basis of the reference 1 combined 
with the common knowledge. Therefore, the teclinical solutions of the Claims 3-5 
and 1 8 do not possess inventiveness. 

It is known from the above comments that the technical solution of the independent 
Claim 19 and that of the Claim 1 do not belong to a single general inventive concept. 
They are not technically interrelated, do not contain the same or coiTCsponding special 
technical features, and so do not possess unity of invention as prescribed in Article 31 
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of the Patent Law of China. The applicant should delete said independent claim. 
As for the invention beyond the scope of protection, the applicant may file a 
divisional application before the ending of the present case. Similarly, the 
independent Claim 20 and the Claim 1 do not comply with the provision of Article 3 1 
of the Patent Law of China. 

Based on the above reasons, the application can not be granted the right of patent 
under the present text. If the apphcant • fails to state sufficient reasons in the 
Observations for which the application possesses novelty and inventiveness wdth 
respect to the reference cited by the examiner, the present application shall be ' 
rejected. 

Examiner: Yang Xiangjun 
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The proposed amendments to the claims 
1 . A multi-air conditioner comprising: 

an outdoor unit installed at an outdoor location, and having therein a compressor, 
an outdoor heat exchanger, and an outdoor fan for ventilating the outdoor heat exchanger; 

a plurality of indoor units installed at respective indoor rooms, each having therein 
an electronic expansion valve and an indoor heat exchanger; 

a disti'ibutor provided between the outdoor unit and the plurality of indoor units, 
for selectively guiding a refrigerant introduced from the outdoor unit to the plurality of 
' indoor units according to an operation condition; 

a four- way valve provided on an outlet side of the compressor, for selectively 
switching a flow direction of the refrigerant flovmig through the outdoor heat exchanger; 

a selective expansion unit provided at a rear side of the outdoor heat exchanger, for 
selectively expanding the refrigerant according to the flow direction of the refrigerant; 

a gas-liquid separator provided in the outdoor unit, for separating a vapor-phase 
refrigerant and a liquid-phase refrigerant from the refrigerant flowing out of the outdoor 
heat exchanger; and 

a connection tube part having a first connection tube for connecting the four-way 
valve with a distributor, a second connection tube for connecting an upper portion of the 
gas-liquid separator with the distributor to guide the vapor-phase refrigerant, and a third 
connection tube for connecting a lower portion of the .gas-liquid separator with the 
distributor to guide the liquid-phase refrigerant. 

2. The multi-air conditioner of claim 1, wherein the four- way valve selectively 
sv^atches between a first connection state in which the outlet side of the^ compressor is 
connected with the outdoor heat exchanger and an inlet side of the compressor is connected 
with the distributo r separator , and a second connection state in which the outlet side of the 
compressor is connected with the distributor and the inlet side of the compressor is 
connected with the outdoor heat exchanger. 

3. The multi-air conditioner of claim 1, wherein the selective expansion , unit 
comprises: 

a parallel tube connected between the outdoor heat exchanger and the gas-liquid 
separator; 

a first check valve provided on one side of the parallel tube, for passing the 
refrigerant flowing from the outdoor heat exchanger toward the gas-liquid sepai*ator; and 

a heating electronic expansion valve provided on the other side of the pai*allel tube, 
for expanding the refrigerant introduced into die outdoor heat exchanger. . 

4. Tlie multi-air conditioner of claim 1, further comprising a bypass unit for 
guiding the refrigerant introduced through the second connection tube to the inlet of the 
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compressor, in case a majority of indoor units operate in the heating mode while the rest 
operates in the cooling mode. 

5. The multi-air conditioner of claim 4, wherein the bypass unit comprises: 

a bypass tube for connecting the vapor-phase tube with a tube connecting between 
I tlie four- way valveto be and the outdoor heat exchanger; 

a first valve provided on the bypass tube, and opened only when the majority of 
indoor units operates in the cooling mode the rest operates in the heating mode; and 

a second check valve provided on the second connection tube positioned between 
the gas-liquid separator and the bypass tube, for passing only the refrigerant flowing from 
I the gas-liquid separator toward the di stributor aeparator . 

6. The multi-air conditioner of claim 5, wherein the distributor comprises: 

a guide tube part for selectively guiding the refrigerant introduced from the 
outdoor unit to the respective indoor units, and guiding the refrigerant heat-exchanged in 
the respective indoor units to the outdoor \mit; and 

a valve part for controlling a flow of the refrigerant in the guide tube part such that 
the refrigerant is selectively introduced into the respective indoor unit according to the 
operation condition. 

7. The multi-air conditioner of claim 6, wherein the guide tube part comprises: 

vapor-phase branch tubes branched from the second connection tube and 
connected to the indoor units, respectively; 

liquid-phase branch tube branched from tlie third connection tube and connected to 
the indoor units, respectively; and 

connection branch tubes connecting the first comiection tube and the indoor units, 
respectively. 

8. The multi-air conditioner of claim 7, wherein the valve part comprises a 
two-way valve provided in each of the vapor-phase branch tubes, each of the liquid-phase 
branch tubes, and 

each of the connection branch tubes, and turned on or off according to the operation 
condition. 

9. Tlie multi-air conditioner of claim 8, wherein each electronic expansion valve 
provided in each of the indoor units is provided in each of the liquid-phase branch tubes 
connecting the indoor heat exchangers and the distributor. 

10. The multi-air conditioner of claim 1, further comprising control means for 
conti-olling revolution times of the outdoor fan such that a mixed ratio of a vapor-phase 
refrigerant and a liquid-phase refrigerant introduced to the gas-liquid separator via the 
outdoor heat exchanger is controlled according to the operation condition. 




11. The multi-air conditioner of claim 10, wherein the control means comprises: 

a temperature sensor provided between the outdoor heat exchanger and the 
gas-liquid separator, for sensing a temperature of the refrigerant; and 

a microcomputer for comparing the sensed temperature of the refrigerant with a 
predetermined temperature to calculate the mixed ratio of the refrigerant, and for 
controlling the revolution times of the outdoor fan to equalize the calculated 
mixed ratio with the predetermined mixed ratio according to the operation condition, in 
case the indoor units all operate in the cooling mode, or in case a majority of indoor units 
operate in the cooling mode while the rest operates in the heating mode. 

12. The multi-air conditioner of claim 9, wherein in case the indoor units all 
operate in the cooling mode or in case the majority of indoor units operate in the cooling 
mode while the rest operates in the heating mode, the four-way valve is switched to 
connect the outlet of the compressor with the outdoor heat exchanger and to connect the 
inlet of the compressor with the distributor. 

13. The multi-air conditioner of claim 12, wherein in case the indoor units all 
operate in tlie cooling mode, the heating electronic expansion valve and the first valve are 
closed, the electronic expansion valves of the indoor units all operate, the two-way valves 
connected to the vapor-phase branch tubes are all closed, and the two-way valves 
connected to the connection branch tubes and the liquid-phase branch tubes are all opened. 

14. The multi-air conditioner of claim 12, wherein in case the majority of indoor 
units operate in the cooling mode while the rest operates in the heating mode, 

the heating electronic expansion valves and the first valve are closed, 

in case of the indoor units operating in the cooling mode, the electronic expansion 
valves connected to the indoor heat exchangers operate, the two-way valves connected to 
the vapor-phase branch tubes are closed, and the two-way valves connected to the 
connection branch tubes and the liquid-phase branch tubes are opened, and 

in case of the indoor units operating in the heating mode, the electronic expansion 
valves cormected to the indoor heat exchangers are opened, and the two-way valves 
connected to the vapor-phase branch tubes, the liquid-phase branch tubes and the 
cormection branch tubes are opened. 

15. The multi-air conditioner of claim 9, wherein in case the indoor units all 
operate in the heating mode, or in case the majority of indoor units operate in the heating 
mode while the rest operates in the cooling mode, 

the four-way valves are sv^dtched to connect the outlet of the compressor v^th the 
distributor and to connect tlie inlet of the compressor with the outdoor heat exchanger. 

16. The multi-au* conditioner of claim 15, wherein in case the indoor units all 
operate in the heating mode, 

the heating electronic expansion valves operate, the first valve is closed, tlie 
electi*onic expansion valves of the indoor units are all opened, the tv^'o-way valves 
connected to the vapor-phase branch tubes are all closed, and the two-way valves 



connected to the connection branch tubes and the liquid-phase branch tubes are all opened 



17. The multi-air conditioner of claim 15, wherein in case the majority of indoor 
units operate in the heating mode while the rest operates in the cooling mode. 

the heating electronic expansion valve operates and the first valve is closed, 

in case of the indoor units operating in the heating mode, the electronic expansion 
valves connected to the indoor heat exchangers are opened, the two-way valves connected 
to the vapor-phase branch tubes are closed, and the two-way valves connected to the 
connection branch tubes and the liquid-phase branch tubes are opened, and 

in case of the indoor units operating in the cooling mode, the electronic expansion 
valves connected to the indoor heat exchangers operate, the two-way valves connected to 
the vapor phase branch tube and the liquid-phase branch tube are closed, and the two-way 
valves connected to the connection branch tube are opened. 

18. The multi-air conditioner of claim 1, wherein the gas-liquid separator is 
provided between the selective expansion unit and the distributor. 

19. An operation method of a multi-air conditione r as claim 1 . the method 
comprises the steps of: 

in case indoor units all operate in a cooling mode, or in case a majority of indoor 
units operate in the cooling mode while the rest operates in a heating mode. Switching a 
four-way valve such that a refrigerant discharged from a compressor is introduced into an 
outdoor heat exchanger; and 

closing a heating electronic expansion valve, and 

in case the indoor units all operate in the heating mode, or in case the majority of 
indoor units operate in the heating mode while the rest operates in the cooling mode, 

switching the four-way valve such that a vapor-phase refrigerant discharged from 
the compressor is introduced into a first connection tube; and 

operating the heating electronic expansion valve. 

20. An operation method of a multi-air conditione r as claim L the method 
comprises the steps of: 

in case indoor units all operate in a cooling mode, or in case a majority of indoor 
units operate in the cooling mode while the rest operates in a heating mode, 

sensing a temperature of a refrigerant using a temperature sensor; and 

compai-ing tlie sensed temperature of the refrigerant witli a predetennined 
temperature to detect a mixed ratio of tlie refrigerant in a tube; and 

varying revolution times of an outdoor fan to equalize the detected mixed ratio 
with a predetermined mixed ratio. 
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